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Brief Explanation 



(1) Japanese Unexamined Patent Publication No. 
203678/1997 

The publication discloses a method and an apparatus for 
detecting drip in air pressure of a tire, which aim to make possible 
accurate detection of a drop in the air pressure of a tire even when a 
large drive torque works on the tire by judging the drop in the air 
pressure of the tire based on a rotary angular velocity detected when a 
vehicle is determined to be braked. 

In the apparatus, a CPU 2 uses a rotary angular velocity Fi 
calculated at each specified cycle based on a wheel speed pulse from a 
wheel speed sensor 1 to determine an air pressure criterion value Di of 
tires Wi (W1-W4). Then, the criterion value D'i corrected is held into a 
buffer to eliminate effect of a fluctuation factor such as horizontal and 
longitudinal acceleration A of a vehicle calculated from the angular 
velocity Fi. When the acceleration A is within a range of negative 
thresholds ATH- 1 to ATH-3, the vehicle is determined to be braked. The 
criterion value D'i held in the buffer is stored into an RAM 2d and when 
the number of the criterion values D'i is determined to reach (n), a mean 
D'av is calculated. When the absolute value of the mean D'av exceeds 
threshold DTH-1 or DTH-4, it is judged that the air pressure of any tire 
Wi drops. 

(2) Japanese Unexamined Patent Publication No. 
198520/1995 

The publication discloses a device for detecting abnormality of 



predetermined range. 

In the method, digital signals corresponding to the respective 
angular velocity of wheels 1-4 are inputted through cables 5 from input 
terminals 6-9 to a central processing unit 10 to calculate an error value 
DEL , =[(Cl+C4)/2-(C2+C3)/2]xl00/(Cl+C2+C3+C4) from the sum 
C1WC4 of respective signals for 5 seconds. Also, a correction factor 
LAT is calculated from the size in comparison of determining factors 
MC1-MC4 about the respective wheels 1-4 with the central determining 
factor MPSD. Assuming that A is a constant associated with a vehicle, 
the error value DEL=DEL'-LATxA is calculated to light warning 
indicating lamps 12-15 corresponding to wheels having 0.05-0.5 of the 
error value. Thus, the error signals can be avoided to detect 
substantially pressure reduction for total travelling time of a vehicle. 

(4) Japanese Unexamined Patent Publication No. 8714/1994 
The publication is referred to in the specification, and 
discloses a method for detecting pressure reduction in a tire mounted on 
a vehicle, which aims to avoid erroneous signals and detect substantially 
pressure reduction for total travelling time of a vehicle by comparing the 
angular velocity from speed sensors of respective wheels to calculate 
error values to determine correction factors and operating tire warning 
indicator when the corrected error values are predetermined values. 

In the method, a central processing unit 10 calculates an 
error value DEL , =[(Cl+C4)/2-(C2+C3)/2]xl00/[(Cl+C2+C3+C4)/4] from 
the sum C1-C4 of digital pulse signals of respective wheels 1-4 for 5 
seconds inputted through a cable 5 and terminals 6-9. Further, a 
correction factor LAT is determined according to the comparison of 



internal pressure in a tire, which aims to provide a detector for 
abnormality of internal pressure in a tire in order to detect the pressure 
reduction of the tire attached to an axle by detecting an increase in axle 
torque. 

The device is provided with a storage device 1 to store the 
range of reference axle torque in which the relationship between vehicle 
velocity and allowable range of torque that is applied to an axle 8 of 
respective tire 7 at a normal internal pressure is specified by kinds and 
states of road surface and by driven wheels or non-driven wheels, a 
change-over device to indicate the kinds and states of road surface, a 
vehicle velocity measuring device 3, and an axle torque measuring 
mechanism 4 that is mounted to the respective axle 8 to measure its 
torque for the respective axles 8. Furthermore, it is provided with a 
calculation device 5 that is electrically connected with the device 1, 
change-over device 3 and mechanism 4 and judges whether or not the 
axle torque at the measured velocity is within a range of reference axle 
torque, and an alarm device 6 to issue an alarm when the device 5 judges 
that it is not. 

(3) Japanese Unexamined Patent Publication No. 8713/1994 
The publication is referred to in the specification, and 
discloses a method for detecting pressure reduction in a tire mounted on 
a vehicle which aims avoid erroneous signals and detect substantially 
pressure reduction for total traveling time of a vehicle by calculating 
error values from the comparison of angular velocity signals of wheel 
speed sensors of respective wheels to determine correctively correction 
factors and operate a warning indicator when these values are within a 



determining factors MC1-MC4 about the respective wheels 1-4 with a 
central determining factor MPSD to remove vehicle factors. Assuming 
that A is a constant associated with the vehicle, the error value 
DEL=DEL'LATxA is calculated and warning indicating lamps 12-15 
corresponding to the wheels 1-4 having 0.05-0.5 of the error value are lit. 
Thus, the error signal can be avoided to detect substantially pressure 
reduction for total travelling time of the vehicle. 
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£fc, *WO«lS»DiSffAfi. ±K**>firWi OwlS 
flOif^Ai tcS<5^T, TfB(25)^J:9tcLT*«><b 
A=S Ai /4 

i\ $w5ff»^>frw:j:ox, driven* TIE 

A= (A3 +A4 ) /2 
A= (Ai + Az ) /2 

coj;?^ ±E(26)^:*fcii(27)a:-ctt, 
-cscwosfta^DiSffA^jft^bttTu^s. :nn mm 



[0 0 5 5] ro*?^ 0^iSffFi 
twt coSag^JDiiSAi *5J:t5*:H©«tgy!nJiSftA*s» 

tu^n* (^77/s6) „ ^^^-rs^. 

5 0 ±R#**firWi oiiSV2i liTffi(21)^c«to 
[0 0 5 6] 

••(21) 

*W^aav35STE(22)S;jc:j:oT*fflSn5o 

V2< ) /4 •• -(22) 

[0 0 5 7] 

•-•■(23) 

-fZtiibXhZ* 
[0 0 5 8] 

A T X 9 . 8 ) • • • • (24) 

So 

••(25) 

(26) S;4 (27) Id <fc o X # tf> 5 ct 0 ic L T t> J: V \ 
[0 0 5 9] 

• --(26) 
• -(27) 

^-f-ywi o>ma*D3saAi ^j^-r^i:, 



(10) 
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5 e 

[0060] ±m&m<Dmmv s ^asxrj^m 

^LTc^tdte, (HllE^^F2i ^y^^^h^tb 

F2, +F2* F2, + F2 3 



[006 1]®|R|<Rtb (tztPttiRn =30(id) ) 
©V<Vtb (7c«t ;ttfVTB ±?2.78(ni/sec) ) 
®MAX { | A, |) >Ath (tctJLtfAT* =0.1(g)) 
®I«G|>Gtb (/c^^I^Gth =0.4(g)) 
JbE^^S 7T*(^WJco^^ InlSte^iggF 2i £ 
y h Lftl^^fcte, -=E:(DlHl^^F2i ic^ 

[0 0 6 2] 
[&5] 



D, = 



F2, +F 2 2 + F 2s +F2 4 



x 1 0 0 



•(28) 



[0 0 6 3] tz\*>X\ ±12*^ y^S 6^tt5*fl 

^SV, «G, &*^irWi Omf^DiSSAi *>£tf 
LfctfoT, JlE^x ^/S 8T*;fca6<bix5 



20 [0 0 6 4] ^wT% flt^lSEfal^SR, ifffiV. «G 
*5J:t/«ir»*D5SftA<e^^*ij^a[Di oaaftSfH^ieW 

[0 0 6 5] 

me] 



D, ' = D, - 



EfGx (a 1 +a2xV l +a3xA) 



I R 



•(29) 



[0 0 6 6] <Ojl9^ttIEA5ifiSixSo ZG>*T 
?7S9\ZXftbtl1tm7£»Di ' fi, CPU2b^ 

X\ ±E(29)3£fcL*3l^-C\ a 1, a 2*5 J: I* a 3 «:«» 
T*£>5 0 ftftal, a 2, a 3 fi v #*>T*Wi 

^^«G^rhfifiEiBj^Rics-^v>r^*^i?)^K5 

Di ' <-Dthi *>5VM± D: 
rfl>»* % WefiDi ' H 6 COS a, SbtC^-TJ; 

-Dthi , Dth2 ^>WA»e»4^tBLTt>ntf. i" 
**>%±K(30)a:«:«|fcUTV^rf, SXEttftTLT 

Dthi , Dm com\zhti^ i-fc:b*>JLIE(30)5KS:SI 
[0 0 6 8] ±&Xry7S 1 0X(Omj£<Dl&%: % 

tfLi =10) *«J-efc5^5*^s*jJSij$ix-5 (^y^ 
S 1 1) . h«SC^±PRL#V>M 



30 



50 



h 2corom2 c lc^#>lEtI£*vC^5 0 
[0 0 6 7] ±E^fy^S 9lZX&tbtltzmJE'&<Dp] 

LTV^6*^d>£^J£3*iS (^t^s/^S l 0) . * 
TE(30)5£lCio^-t\ 7c£ XL^Dtbi = Dtb2 =0. 

i -efe*o 

> Dth2 (30) 

Li *S»-C*>ixtf % ±E#£>-hteCtfW V* y h 
Ur^/s i 2) 0 R»«C, *">^HtC3ft5± 

[0 06 9]-^ lE^fy/SlOTOWglJOM 

©TPK§l«*rlSJl:-r5fcae)|z»ft4*ifcS**L2 (it 
<hxlfL2 =0) J:9t*ftif^*5*»*5JKjjijsjt5 

r^Sl3) . -teotelR, ±E*^^hfiC^«« 
L 2 ±9t>**tt*L«, JifE^!>> hMc^x^ y ^ > 
Ur^T'S l 4) e K*tfc, ^?^Mc^ 
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[0 0 7 0] T.'ryZfS 15-S1 8tft Sl^tf 

= 10) a±"Cfc5^5A^*iJgiJ$ix5 Ur^Sl 
5) 0 ±fE#*>hffiC;&M^S£L£v^ 
Ni ^±T*fc5£«5'J£;ix££, 

77^F l«y h£*x5 (^fy/S 16) e 
[0 0 7 1 ] ±IE*?V hitC35S»S^*L#l^ 

CdS»«»JkL#V^fllN2 (fc£;ttfN2 =L 2 =0) 
«T-Cfe5^5d^s*iJSiJ$ix5 (^7^1 7) 0 * 
±IE*i>> HtC^*a*JtU#v^fflN 2 J£*T 
X'&ZtmmZtiZk. *«»*Sr*Jhi-5^:«>. ±IE 
77^F lsftsy-try h£ix£ (^f^S 1 8) 0 

S 1 9 i^^Tt6 D 

[0072] ^C7)i »«<03&£/»jfclC&B*:7 

i (D-fey b/])±y h&m&mmzfrtz^xmz 20 

lOfCfc^T, W««Di ' tt±E(30)a;Sr«fJ£i-S. 
[0 0 7 3] rilC^LT, ^^tWi tC^Sigf&h 

T^S^WirWi ^EHE^iSftFi klElgftfccD?^^ 
Wi C5|sHteA5$ffFi ^f|j:litA/i:V^^ r<D£ 
£\ *«J^MDi ' te0lcfc5*5**x*s*>6o Lfc^o 

Dav =ZDi ' /n 

^<Z>,fc ? lZ % «lDi ' 0?^tDav 

sjxm-emoizmfefcDi ' ##«>e>*x. z\tt\zx k> 

£*X5 (^yT'S 2 3) 0 

[00 7 8] ^7^F2I1. :7^FliPMSK % 

I Dav I <DTB3 

5o — *\ -PyifF 5, h £ixTv^5<hi^? z\ £fi 
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**4&»«*4«>fc*^±E^^-y^S 1 5-S 
1 8 <»% 1 Og^i^d^Mtcio v ^T77^F1 £ir ^ h 

Lftltntf^ftv^lC, 77^F 1 j5S-fe:y h£*xfrl^ 

[0 0 7 4] ^rr-C. :£Oi9Wil:Wt^<, ffg 
8) e ^O^2C0»««flSAQ ; S^ »Hi5fBI»«IB-e*> 

«T««DiS«AdS-A(OUSV^fl[Ani (fc£*.f*Ann = 

-0.1 ) ^AOLtVMiiATO (fc£ Xj* ATH2 =— 0. 

05) fc<E>H0>afJE45HAE (c**JxTV*aa«*»aqWJ 

£ti£ Ufi/7'S 1 9) 0 

[0 0 7 5] *W<Z>*a««IiSfl[A36S±iE0f* 

iX-f {-aaSi-SH5<D^7 l y^S 2 9 ICffg^ffi-fc. 
— is. ±M*"rv7S 1 9 -CO*JgiJ(D3B*. ^R<7)M^ 
»PaftAtt±E@f^ifiHAE Ic^^HT^^^rTOJ^ix 

S 9tHII ^^xr^^^T^^SixTt^^tiD' 
^RAM2 dtdEIS^ix^ (^T7^S2 0) 0 

:ORAM2dl:Ei^nt^6«lDi ' J&Sn 
ffl«caufcd^*^s«giJSix5 ^72/7 P S2l) o 
[0 0 7 6) ^Ogl, R AM2 d lC|Ett£*xT 1/ >£>¥U 

tatSis^r^/s 2 9 — 

RAM 2 d (CE^^ ttTV^5^J^1iiDi 7 ^nlCll 

av^gLUl^nS (^f7yS2 2) o fcfdL, TE(31) 
5£K*$^-C, i = l-nT'$)6 D 
[0 0 7 7] 

•••(31) 

i^lt, 77^F2^lDi ' <05p*SfjSDav £g 

S8Wfft lt^5^$)5 6 ^^i/^s 2 zx<n¥m<r> 

77?F 2&±v h£thX\,*Z>bWM£tiZ>b. 
TE(32)*tc^*TJ: i\z^ ^FJStSDav <z>iB»ffl[i&5^a?)S 

^^^lL#VNffiDTa3 (fC<5r^Ll^DTH3 =0.05)^^1 

-e*>s^*^*i]SUSix5 W^S2 4) 0 

[0 0 7 9] 

•••♦(32) 

f£jh£-t*:6-<<: . 77^F2^yt>7h$n5 (^^y 
/S25) ( 

[0 0 8 0] ±E(32)att»ISSix*t^*JSiJS 
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<, 77^F 2fiiT5/ H*««>**ai»*ix5 

yS2 6) . *Ty7S 2 3 T*<0£JjSUtf>*S*, 7y^F 

21*-*:* F$tbT^*V^^WJ$ix5t. TIE(33)5£lc 

| Dav | >DlB4 

(^f77"S2 6) o — *\ ±|E(33)5tte 

-H-ZmftZtlZ (^fy7 , S2 8) o 
[0 0 8 2] £0>J:5fc: % 77^F20tjxh/!)ty 

<DlHM«A s »ftL«c:<v\ ®»fRA«v^ofc^»&1- 

SfcffJtLfcK v\ £)Lh, ^yT'S 1 5-S 1 8/^b 
^^7^^5 1 9-5 2 8^1, 77^F1, F2 

[0 0 8 3] HI5 0^7"^^S 2 9T*fi v ±1E^7^F 
1 £fcli:7^F 2t£>? *>l^"f;h,J&*— ^T*t>ir y h£*t 

n5 (^fy/sso) o dossil*, 

[0 0 8 4] **5. *«38£lc:|IiiiLT, HMc£«BE# 

S= (V- r Ft ) /rFi 
S= (V- r Fi ) /V 
±E(34), {Z5)tt**L?tl&m-rZ> t % 

t Fi = V/ (1 + S) 
r Fi =VX (1 -S) 

[0 0 8 7] — *\ ^-ftWi as^y 
*TWIB]t?tt, ^^7*$SI1 TI2(38)5fc*>J:5U:* 
i-C^t-CSSo «U TE(38)*^*5V>r, Fx tt 
^ft/*yft*> (SEBWMCttF* <0, SJEWSKttFx > 
0) . Cx H^-T-VWi *«j£LT^S^A<D*ffiffi« 

2F X 
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TH3 J:H*#V^2LtV^D™ (fcifctilDTW 

=0.1 ) J:0t>*#u^5^j&s«giJS^6 Wy/S 
2 7) D 
[008 1] 

•-•-(33) 

Di ' >0T*fc*Ui. ®JELT^<5*-f tliWi £fete 

W4 

W 3 

F2i >F2z fcfctf. ^EELTl^^iriiWi 

. F2i <F2 2 ftfetf. SUELT^S^-Y-mWz 

F2 3 >F24 ftfctf, ^JELTV^^-Y^mWa 

20 F2s <F24 ftfetf. 8JiL-CV^^^tliW4 

[0 0 8 5] JEA±0>*£*, ^JEriMfiiTLT^*^ 
Wi as«pje£jT,5£. ^^«ftH**S3^tliAStlT 
^£*x5 0 3 fc*5tt* Soffit Itlt tit 

w 3 , W4 \cttfo^z&7F7>7$mmz&tt'rz>& o 

m2(D^nmm^m^mn-r^mm^^-xmm'r^o 
[oo8 6] mmf^-Yvti -ci*, gg»/»j»*A536^ 

^*S*STB(34), (35)«:oJ: 5J-Sg»i*i:WJtt«Pi:^ 



(S<0) 
(S>0) 



-•(34) 
-(35) 



(S<0) ••••(36) 
(S>0) ■ - (37) 

40 %fr?)<Dffi&j3fa<OmWiW&J& f f}L> Wo ii^^-^WiCO 

i". 
[0 0 8 8] 
[*7] 

••••(38) 



[0 0 8 9] rO(38)^^±ia(36), (37)^(C{tA-r5 
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[0 0 9 0] 
[f£8] 
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r F ; = 



1 + (2Fx / (C* xWd xL j ) } 



(39) 



rFi =Vx {1 -2F, / (C» xW D xL 2 )) 



•(40) 



[009 1] S:^-Pn»5wi^t^S. <t^5T\ 

r - A r fcfcU 0 < A r < r 

Wd + AWd fcfcU 0<AWd 
L + AL TcTcU 0<L 

[0 0 9 2] ^<D(41)~(43)^£*IJ/BLT. |glt}B#{C:}o 



(4. ^-ftWi tO»«l*Sr, f^-YWi <Digi&m<D 

•■•(41) 
••■•(42) 
• -(43) 

[0 0 9 3] 
[&9] 



1 



1 + (2P,/(C, xW D XL 2 ) } 



(44) 



CO i = 



V 



r-Ar 1 + C2P , / {C . x(W *+ AW) x(L+ AL) 2 } ) 

•••-(45) 



[0 0 9 4] tt£h 0 r^-C. ±15(44). (45)5W>*>T 

dSSK^^iTWi CO|Hlteftj£Sa>i ^it^D$-^5^@^ 

[0 0 9 5]© fgtbBfdteFx <0/m, _h!E(45) 
5£<7>Sg 2 « @ ttJblE (44) # 2 * S J: 9 /h * < ft 

-Fx = /ir XWg 1 XQX 

ro(46)^«r^r^fc^ftJ:5l-, ^»/^JSj^ I. Fx 

*J»l* I Fx | tfmiM'tZo *<Olt*>* ±E(45)«;o«t> 

LT^a^-Y^Wi (DIel^5tSa)! £jE#F*]JEcD*>f 
V 2P , 

CJo = X ( 1 - 



^fft/^JSl^Fx tt. TIB(46)OJ:5»c*i-r 
5 0 fcffU TIS(46)^(C^oV>T > ttr^^ijjg 
30 fiu w 8 /ii f±SftSSt«jR, Qli*W 

[0 0 9 6] 

V 2 +W 8 X sin0 

+ (W g +W r ) XA/g ♦•-•(46) 
tW, <BIsJ«&ft%ftcoo irttfi^Ay^^ft< ft So 

[0 0 9 7] — _bfE(41)-(43)S£*lJfflLT, f&Jlfc 
«F^*5lt6±E(40)S;«:aE*i-<5i:. iE^^JBE^^-T ■¥ 

[0 0 9 8] 
[Si o] 



C , xW d XL 2 



) 



(47) 



r-Ar 



x il- 



2P x 



C , x(W D + AW)x(L+AL) 2 
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[0 0 9 9] £#5 0 C wt\ ±15(47). (48)5£a><b#: 

Ta*3K*-f1rWi (D[H]|5^itga>i £tfflD£-£6^[a 
[0 1 0 0]©' SJ»*#fc:ttF« > 0 &<7>~C\ ±E(4 

8)^o*gaa<offl»tt±iB(47)a;<o«aii(oft» j: t>* 

[0 10 1] «Ji<oJ:5»v ? .2SftEE* s fiTLTV^^-f 

/u^a^Sv^ < 45 e L/c^ 0 T. /c£;i 

ffi (fiT^^SfiA^co^ia) Ttt, OWOtSri: 20 
[0 10 2] «±^J:5lc*SllfiJKffic9^^ir^ftUEiS: 

*«**/*ihSrfT5wt3ftS-e#6. iot, SfiiSc* 30 
[0.1 0 3] ra>*^(D|llfi(0^ffl<7>ttKttJEA±^i:*5 

•^S 1 9-^x^^S 2 8JCJ:o-C*2 0*«!p«fti3a 
^H^r$ixTV^5^, tLt7t\t±&*Ty7S 1 9-S 
2 80^r«7^S 2 2~S 2 8 (D^HSrHJ 8 d^-f 

[0 104] <fc 91*^5 ^8(C^o^T, R AM 2 
TB4 «±"Cfe^*^^jgij$tt5 Ur^Pl) o 

7^F 2^-fe^ h£ix5 (^T7/P2) e 
[0105] — ^ v fUSffiDi ' <D*6*t«<0 5 *> 1 OT 
t!B2 L^vMfiDm *»"CfcJxtf, RK:«j£«lDi ' 
<0|&at«eD?-^TAS-tK»2 L^HDm £ 9 t>/h£ 



[0106] ifc. ±^mmmmvn. ^-rw, ^ei 

0>:/U K<0^9^9;fr/£^l;i£oT£*^W 

iOlEllH^itgF 2i d$tf6>o<feft, SftJEiBfPPJJS 

S 2 1 £ <Z>IBK, 3t £ x.tf H 9 tc^-r^S^r^A-r 6 J: 

zk#m£tiitm& (^t7/si9(oyes) % ^ 

fp»ttffi* 5 »»*ix5 (^f>7/Ql) e -t IT, 

0 t«?3B*. 77h7 , U-^/i/5i5B 
^^TV^^VN^^JS'J^tlfcm^tCd, *7^:/S 2 1C 
»tT"T5. 7yh7't — *^/U5aSRS;i:ftT^ 

[0 10 8] ^^>*A^J:tta, 7yh^I/-*^ 
5 it* r t tc J: ^^Jib^FlC<i^ 2 

M2 CUCIEISSJXTV^^MD' ^niHlcai-^^T- 
[0 10 9] U»U fc^tf7^;^!;y^S:*H 

[01101 ^;t\ ±tzm4<o* : r yys 21-S2 

8^^2(OS^2gil^?rI3l 0l;^t7D-ft- h 
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*L5 (^t^TI) o ^frftlcte, ROM2clCfi6 
ffi«S*LT^aB8Rf (V) fcS-S^T, *ffia>igffVU: 

[ o l l l ] BBft f (V) tt» fctiSB l l (a) ic^i" 
*Boasvil^ftRWGt 
*s 1»1 Id^/SLTV^p f»<SRWG» r i j KSfog 
i"SJ:5*cK^SttT^5 0 ROM2 c(ci5if-r5^tc 
tt, ffim<Dfzfr. BSftf (V)fcBi l(b) 10 
«ftO-RBB»f i(V), fz(V), f 3 (v), • - • 
U WJMtfi(V). f 2 (V), f3(v) f ■ - • Ztftti 

[0 112] *^«ftWG*s«t»Stt5t, ST'tiJ^I 

*TOfl[^««WG<0*afflTW^S^«ftWG^ipa[ 
S*l, Srfc4*««TWaS3ftfcb*L*. 

OlHIJe*0*W«WD^»H|[ar* (Di ' XWG) & 

[0 113] -fc^SL I^SWG^^ilTW^i^ 
©BffiHTWn fcttfcfca^to&qWJStta U7^ 
T4) . JR«HlTW^BfC«TWii Crtt^r 

v*4v**«M*JxSi:* ]) >4nzn&1£?F+& 

S 2 9tc^tri-5 0 JRflHETWj&sj9r£fKTWTi fc 

WlcMt, *«tWDiS»««WG(OSa«TWt?l« 

[0114] ^<Dm-±. ±&M4<Dtiimtmmz % 

* yT5T^ P>tlfc^fWD« 0>|ft*fr«ff jftSJB 2 L # 
vMUDtiu J: 9 fc^VMft'&fc^^F 2^1r;y h^^t 

MDth3 WT-CfoHJ^ 77^F 2&9±y h£ix-5 

UfyyT6-Tl 1) o a±OjfiliS*TLfc», 40 
&^&3iom</SOfc#>. i*«»WGOSSttTW*5j: 

T 1 2) o 

[0 115] «±oj:5K, r^«^(cj:Jx^ fi*Gi 
«ftWGtt9CpO5gaictt:«-rs 0 L*:#oT, $Lm<D 



[0 116] -tote, 4MMB#a>ffiHfcKtt$ftfcStflJ 

So 

[0 117] 

[0 118] M*«2*fcfi9IBtt<^*W»-J:tttf, ^ 
5<7>T\ *WAS*Jft«fflT*>5^5^S:jE*lc2|siJ33'Ji-5 
Xi — ^^/v^BS*H^ r t(cJ:S^JftRSFJc(i. 

[0 119] SS#«4£rt:tt:i llE«So>5S^lwJ:tttf. 

<0»S'J4*jStt:*K£4S. *<Dtztb. mtiKOffimit* 
H5rim5. 5 ifcttl 2 ISStto^^tc J: 

[0 12 0] S»**6*fclii 3l5*6<o?gWI-.J:tttf, 

fTLT^50"C, KH^>*fTttffi«fcjeia'r53838W4 
y ^Xo^AO^^«iJEi-6^^^x^5o 

oigff l^jcg CT * ^ 02g^m«T*iJ^lc^S4*iJ^ffl 
coft5r^MLTV^5o Lfcj&SoT, *i^<OiIS^jg< 4 
5»5i:**4fi^«»Sr»jcEf*«tT*5*ttf, y^X^iH 

[BSS^ffiVftRR] 

[131] CO58W<0-Jtlfi*tt36«afflS*Lfc^^irgSiBt 
[B2] ±IE^>f^2S«flE(STtttt5SgfiOfl;ftlW«riE«: 
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[0 3] ±E^-<^ffl«E«T*aafilB*c:fe»t5«5«» 

[0 7] m^<om^n^^xa % mkinx&&* 

-?-<5fc£>o0-e£>S o 
[0 8] ro^^^co^^^Sffi^ixyci^^ir^ 



10 



[09] z<Dmm<om<onimmmmztiitfi'<<^& 

[010] ^^»W(Ott<oSltt»ttdsaffl**tfc^>rir 

[011] *mo58«ta*ff»4:0#«;H«S:*i-BB 
[012] ffiftEE^(STLTi^^^^»-*#*ffi»* 

[»#*>IMI1 

i i£W&±>-V- 

C NT 

Wi , Wi ~W4 f^-Y 



111 



[02] 



7* h^U-*ffctttt« 

Wi | \ 4 Cr I w 2 

2 



\ 

,4o 
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w 4 



©4 
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2a 



I/O -f — JC*f * 



ROM 



2c 



CPU 



"2b 



RAM 



2d 



CNT 



[06] 



3 



W3 HI|W4 




(17) W9-2 0 3 6 7 8 



CD- 



IE 31 

(HED 



SI 



• F 1 


«- 0 


• F2 


- 0 



S2 | @gfta&g Ft 
S3 



FI i 



$4 | BSEI*gR%^ 
S5 



F1 i nrtttftiifiB** 
*8IE£JfeUT F2i 



56 




S9 |Di Cttirg>3--^-?iIl" 




[H4] 



NO 





1 c«> ^ - 








S16 








NO 


FI 


«" 1 


S17< 










|YES 








S18| 


FI <- 0 I 










1 1 






S28 | F2 - 0~ 




(18) 



¥f?3¥-9-2 0 3 6 7 8 




[hi o] mi i ] 



S20a v 5 s 




F2— O | T9 


F2 — 1 


Til | Fa — 0 


1 


1 










T12 


TW = 0 
WD-O 





^¥9 



-203678 




